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I. 

On the Petrographical Characters of a Dike of Diabase in the Boston 
Basin . By William H. Hobbs. 

In the region north of Boston occurs a most interesting series of mas- 
sive rocks, which break through the slates and sandstones, and include 
granite, quartz-porphyry, quartzless-porphyry, elmolite-syenite, diorite, 
porphyrite, diabase, augite-porphyrite, and gabbro. They have been 
studied in greater or less detail by many observers, prominent among 
whom are W. 0. Crosby, M. E. Wadsworth, and J. S. Diller. 

The rocks which have afforded material for the present study belong 
to a single dike, and may be seen in a series of exposures in Medford 
and Somerville. They are coarsely crystalline rocks, and have borne 
the names “ syenite ” and “ diorite.” They have in general been care- 
fully distinguished from similar rocks of finer texture known as “ green- 
stones, which were shown by Wadsworth in 1877 to have about the 
same composition as the coarser rock, and were considered by him as 
identical with it. The finely crystalline rock seems to be more widely 
distributed than the coarse variety. In the present paper it has been 
studied only at a few localities, where there w’as some promise of de- 
ciphering its relations with the “ diorite.” 

The age of these rocks has not been accurately determined, though they 
have generally been considered post-triassic on account of their lithologi- 
cal resemblance to the diabase of the Connecticut Valley. The slates 
through which they have broken are probably identical with the Lower 
Cambrian argillite of Braintree. Diller has furnished evidence to show 
that the finely crystalline diabase (“ greenstone ”) is the youngest of the 
eruptives of this region, its dikes cutting those of the other rocks. 1 

Many mistakes have been made in determining the composition of 
both the so-called “ diorite ” and “ greenstone.” The “ diorite ” was long 

1 Bull. Mus. Comp. Zool. at Harvard College, VII. 179. 
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ago described from the Granite Street locality in Somerville by J. F. 
and S. L. Dana, 1 and by J. W. "Webster, 2 as made up essentially of the 
minerals feldspar and hornblende. This was supported by Professor 
Hitchcock, in his Survey of Massachusetts. 3 The mistake, which con- 
sisted in taking augite to be hornblende, was further repeated by W. W. 
Dodge 4 and W. 0. Crosby. 6 Professor "Wadsworth 6 was the first to 
apply the microscope to the study of this region, and was enabled to 
determine correctly the general composition of the rocks. His study 
included all the eruptives exposed in Somerville, and part of those out- 
cropping in Medford, Malden, Brighton, and Brookline. He pointed out 
the connection of the outcrops, and indicated their general trend. He 
showed that the feldspar is plagioclase, and that the prevailing non- 
feldspathic constituent is augite. On the basis of an observed identity 
in mineral composition he concluded that the fine-grained “ greenstone ” 
is identical with the coarser “ diorite.” Professor Crosb}% in his “ Con- 
tributions to the Geology of Eastern Massachusetts,” 7 has quite accu- 
rately outlined on his map the area in which these rocks are exposed. 

The present article, being restricted mainly to the coarsely crystalline 
diabase, repeats to some extent the work of Professor Wadsworth. 
While the results are in the main confirmatory, there are still important 
points of difference, and some new facts have been determined. 

Leaving out of consideration the vicinity of the Old Powder House 
in Somerville, the field study has yielded but little. The attempt has 
been mainly to add something to our knowledge of the petrographical 
characters of the so-called u Mesozoic diabase of the Atlantic border.” 
Those who desire a full literature of the subject treated in this paper 
should refer to the above-cited work of Professor Wadsworth. 

Field Notes. 

The dike of diabase which is here considered extends from Granite 
Street in Somerville to Spot Pond in Stoneham, and probably beyond, 
although no examination in the field was carried beyond that point. 

1 Memoirs Amer. Acad., 1st series, IV. 163 (1818). 

* Boston Jour. Phil, and Arts, II. 282 (1824). 

8 Final Bep. Geol. of Massachusetts, 640-663 (1841). 

4 Proc. Boston Soc. Nat. Hist., XVII. 415 (1875). 

6 Occasional Papers of Boston Soc. Nat. Hist., Vol. III. 

6 Notes on the Petrography of Boston and Vicinity, by M. E. Wadsworth. Proc. 
Boston Soc. Nat. Hist., XIX. 217 (1877). 

7 Occasional Papers of Boston Soc. Nat. Hist., Vol. III. 
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No outcrops of the coarse' rock have been found south of the Granite 
Street quarry. Professor Crosby has included the fine-grained diabase 
which crops out at the Pumping Station in Brighton, and similar rocks 
in Brookline and Newton, as a part of this dike ; but the great change 
of strike required, and the long intervening distance without exposures, 
are opposed to the supposition. From the Granite Street quarries to 
the Old Powder House in Somerville, (a distance of about one and a half 
miles,) the strike of the exposures is N. 25° W. From that point to 
Spot Pond, the trend is N. 10° E. In Medford and Somerville the 
country rock is argillite, which has been thrown into gentle folds, the 
dips of which seldom exceed 35°. A notable exception to this state- 
ment is seen at the old slate quarry on Professor’s Row, College Hill, 
where beds strike ±N. 95° E. and dip ±72° to the south. The area 
of coarse diabase, which has an average width of about two thousand feet, 
is never found in contact with the slate. The exposures of diabase al- 
most invariably show the well-known weathering to boulders in situ, 
though this is best observed at Pine Hill. North of High Street in 
Medford the areal geology is complicated by the occurrence of granite 
and felsite, for the mapping of which very detailed field-work will be 
necessary. 

The arrangement of exposures of coarse and fine grained diabase in 
the vicinity of the Old Powder House seems to show a gradual passing 
of one rock into the other. In the immediate vicinity of the Powder 
House is an extensive outcrop of coarse rock, like that at the Granite 
Street quarries and Pine Hill. About four hundred feet northeast of the 
Powder House on Harvard Street the texture is much finer, though not 
sufficiently fine to be ranked with the normal “ greenstone.” About six 
hundred feet S. 20° W. of the Powder House the rock is somewhat finer 
than at the last-mentioned locality. Again, at the corner of Elm and 
Morrison Streets, which is about one thousand feet west-southwest of the 
Powder House, the normal “ greenstone” occurs in slate. Moreover, on 
Willow Avenue, about fifteen hundred feet along the strike to the south 
from the Harvard Street locality, the rock is practically identical with that 
at the latter place. From this it seems probable that the coarsely crystal- 
line rock at the Powder House is near the middle of the dike, where the 
cooling was slow, and that the gradual diminution in the size of the 
grains in going from that point is owing to more rapid cooling near 
the contact. 

The wide distribution of the “ greenstone ” has made it impracticable 
for me to make a complete examination of it, but the few localities which 
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have here been studied agree so well with each other, and with Professor 
Wadsworth’s notes on the other localities where the same rock is ex- 
posed, that a complete study of it seems unnecessary to prove its identity 
with the “ diorite.” 



Petrographical Notes. 

Having shown by field observations that the so-called “ diorite ” is 
equivalent to the so-called “ greenstone,” the rocks will be distinguished 
according to their mineral composition, without regard to coarseness of 
texture. Microscopic examination shows the rock to be either a diabase 
or diorite. The diabase is the principal rock, being found at the quar- 
ries on Granite Street (Nos. 207, 209, 209 a, 214), and at the very ex- 
tensive quarries on Pine Hill (No. 222). The exposure on Harvard 
Street in Somerville is also of this rock (No. 210). The diorite forms 
a facies of the diabase, and includes all the outcrops in the vicinity of 
the Old Powder House (Nos. 208, 21G, 218) except No. 210, already 
mentioned as belonging to the diabase, and the hill north of High 
Street and east of Highland Avenue (No. 203). Aside from the 
amphiboloid mineral, the two rocks appear to be almost identical. 

Diabase . — This rock is quite uniform in character, and occupies a large 
part of the area of the dike. A macroscopic examination shows that it 
is composed mainly of a plagioclase feldspar, and an amphiboloid min- 
eral with more or less biotite and pyrite. The proportions of these 
minerals vary considerably, causing the specific gravity to range from 
2.98 to 2.65. In weathering, the amphiboloid mineral is first de- 
composed, causing a complete disintegration of the rock to a coarse 
feldspathic sand. The rock does not show the slightest evidence of lam- 
ination, and the feldspars, which have been little interfered with in 
crystallizing, illustrate well the divergent strahlig-kornig arrangement of 
Lossen, the remaining space being largely occupied by hypidiomorphous 
crystals of augite. The feldspar grains are more or less lath-shaped ; of 
a white, pink, or green color ; generally striated ; and have an average 
length of about 8 mm. The specific gravity of cleavage pieces from 
No. 222 was found to be 2.638 and 2.643 by determinations with the 
Thoulet solution, though these results are probably much affected by an 
incipient alteration. In a single specimen (No. 214), the cleavage of 
the amphiboloid mineral is so well developed that the mineral can be 
identified as augite in the hand specimen. 

Under the microscope, feldspar and augite are found to be always 
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present. The feldspar is shown by twinning striations to be plagioelase, 
which exhibits when fresh beautiful zonal phenomena. In a number of 
sections the method of Professor Pumpelly 1 or M. Michel Levy 2 was 
applied for the determination of this feldspar. As is well known, this 
method consists simply in a determination of the maximum extinction 
angle in the zone of the macro-pinacoid and base, sections which are in 
this zone being characterized by symmetrical positions of extinction in 
the two sets of twins, with reference to the twinning plane. Results 
were obtained as high as 27°, requiring the presence of a feldspar as 
basic as labradorite. In the classical work of Pumpelly above cited, 
crystals of feldspar from the Granite Street locality were determined by 
this method, combined with a modification of Des Cloiseaux’s method 
for determining the size of the basal extinction angle. The highest re- 
sult obtained by the first method was 1G°, and by the second 3° to 4°, 
though, owing to the sections being inclined to the base, the latter re- 
sults were more or less unreliable. He concluded that the feldspar was 
probably albite or oligoclase. 

Mechanical separations of the constituent minerals have been made in 
a number of cases by the Thoulet solution. In every case feldspar was 
removed with each separation between the specific gravity limits 2.7G 
and 2.G, and often a considerable portion came below the inferior limit. 
The grains were found to be seldom pure, and the wide range in specific 
gravity is doubtless, in part, to be referred to decomposition products. 
The portion separated below the limit 2.G was in several cases subjected 
to microchemical tests by both Borickv’s 3 and Behrens’s 4 methods, after 
careful washing to remove all iodide of potassium. Potassium as well 
as calcium being always detected in this powder, that derived from No. 
222 was subjected to quantitative chemical determination, which yielded 
4,1 G% of oxide of potassium. The products of alteration of the feldspar 
are calcite, and a mineral which is probably kaolin. Considerable 
green chlorite-like material is often contained in the feldspar grains ; but 
it has apparently been derived from the biotite or augite by alteration, 
and has found the way to its present position in the feldspar through 
the cleavage cracks. This substance is the viridite of Professor Wads- 
worth, which he considered an incipient alteration of the feldspar. 

1 Metasomatic Development of the Copper-bearing Rocks of Lake Superior. 
Proc. Ara. Acad., XIII. 253. 

2 Mineralogie Micrographique, p. 227. 

3 Arehiv der Naturw. Landesdurchforschung von Bohmen, III. Band, 5 Abth., 
Prag, 1877. 

4 Mikrochemische Methoden zur Mineral Analyse, Amsterdam, 1881. 
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From what has now been said, it seems certain that a feldspar as basic 
as labradorite exists in the rock. This is attested both by the high ex- 
tinction angles in the zone of oP and go P^ , as well as by the presence 
of caleite as a significant product of alteration. That a feldspar less 
basic than oligoclase, and probably as acid, is present also, is shown by 
the zonal structure and wide range in specific gravity. The potassium 
obtained from No. 222 may be derived either from alteration products 
(muscovite ?) or from the feldspar itself. The analysis of this rock 
in loto , which may be found in the sequel, shows by the small amount 
of hydration that little alteration has taken place. It therefore seems to 
be certain that the potassium is derived from the feldspar itself, either 
from orthoclase or from a potash plagioclase. 

The principal non-feldspathic constituent is augite, which is much 
broken up by feldspar crystals, though rarely the feldspar is penetrated 
by augite, showing the nearly contemporaneous formation of the two 
minerals. The augite, which has generally a rose color, displays a faint 
diehroism, the ray parallel to b being pink, and that parallel to a pink- 
ish yellow. Both prismatic cleavages are generally well developed, and 
intersect on the basal plane with the pyroxene angle 87°. Parting par- 
allel to co Poo and occasional twins according to the same plane, though 
not constant features, are observed in the rock from some localities. 
Zonal structure is not uncommon, and rarely the hour-glass structure is 
well developed. The principal alteration is to uralite, which is found in 
rims completely surrounding many grains, while with others it has gone 
farther, and found its way to the centre along the cleavage cracks. This 
mineral occurs in its usual form in scales or sheaves, and is easily dis- 
tinguished by its high double refraction, small extinction angle, and 
strong pleochroism, the ray vibrating parallel to the long axis being 
dark green, while that vibrating perpendicular to this direction is either 
green or bright yellow. It is probable that the uralite further changes 
to chlorite ; but since biotite was generally to be found in the vicinity 
passing into chlorite, it could not be definitely determined. The distri- 
bution of the calcite shows that it is derived from the pseudomorphism 
of the augite, as well as from the decompositon of the feldspar. 

Compact green and brown (basaltic) hornblende, though noticed once 
or twice, are extremely rare. 

The biotite when present is generally either in plates, from its pene- 
tration of feldspar and augite, clearly original, or in fine scales or aggregate 
masses in association with augite. The former variety contains inclu- 
sions too small to be determined, with the characteristic pleochroic zones 



